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The site of the Gilboa Dam which will turn the 
flow of Schoharie from north to south through the 
world’s longest tunnel. The contractor’s plant is 


remarkably complete. 
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per day of the water used by American municipalities. 


D* LAVAL centrifugal pumps handle approximately 2,000,000,000 gals. 


The city of Toledo has recently installed a 30 million gallon per day 
geared steam turbine driven pumping unit to operate under a maximum of 192 
ft. head, as shown in the accompanying photograph. This installation has been 
highly successful and the duty guarantees were exceeded by an ample margin or 
the official test. 
The steady trend towards DeLaval steam turbine driven centrifugal pumps for 
American municipalities is due to one great fact, viz: that 

Water is handled at less total cost by DeLaval Pumps than by any other 

means. 


You can satisfy yourself as to this fact by investigating installations of 
DeLaval pumps in leading cities, such as Pittsburgh, Cleveland, St. Louis, 
Montreal, Toronto, Philadelphia, etc. 


We will gladly supply further information or submit estimates and 
guarantees on apparatus to meet your requirements. Ask for Catalog W-53. 


De Laval 
STEAM TURBINE CO. 


TRENTON, NEW JERSEY 
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World’s Longest Tunnel for New York’s 


Water Supply 





A tunnel more than eighteen miles long under the Catskill mountains, is being 

built by the largest city in the country to supply itself with the largest amount 

of the best water. The engineers in charge probably constitute the largest, old- 
est and finest organization of its kind. 





The Board of Water Supply of New York City 
has begun construction on the longest tunnel so 
far built for any purpose whatever. This tunnel 
is also remarkable because of its purpose, which 
is to compel Schoharie creek, which now flows 
northward into the Mohawk river, to reverse its 
direction of flow and discharge its waters into the 
Ashokan reservoir, miles to the south of its 
source. 

The Catskill mountains form a summit in the 
topography of eastern New York, from which 
streams flow to the south and east into the Hud- 
son, to the north into the Mohawk and to the 
west into the Delaware river. 


In selecting a watershed in the Catskills for 
New York’s water supply which would at once 
provide abundant head and a safe and economical 
location for a reservoir, the Esopus creek was 
chosen as the first development, and the Ashokan 
dam was built on this creek, from which a supply 
is brought by gravity through the 92 miles of 
the Catskill aqueduct to the city’s northern boun- 
dary. The Esopus flows south and east into the 
Hudson and the natural topography of the land 
therefore favored this scheme, 

The supply from the Esopus, however, will be 
insufficient for many more years of the city’s 

growth. In fact, the city for the past four years 








VIEW OF SHAFT NO. 1, LOOKING NORTH 


THE STRUCTURES FROM LEFT TO RIGHT ARE AS FOLLOWS: HEAD-FRAME OVER SHAFT; COMPRESSOR HOUSE; 
HOIST HOUSE; SWITCH HOUSE AND TRANSFORMERS AT THE EXTREME RIGHT 
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PROFILE OF’ SHANDAKEN TUNNEL AND CATSKILL AQU 
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has been using more than the safe yield from this 
watershed. Under this heavy draft the Ashokan 
reservoir has on several occasions been greatly 
depleted, although, owing to the unusually heavy 
rainfall of the past spring, it was on May 18 
within four feet of the overflow. It should be 
said, however, that water is being wasted from 
the Croton supply (which formerly furnished 
New York with most of its water) and that the 
combined Catskill and Croton supplies will su‘- 
fice for several years to come. (The Croton sup- 
ply is being wasted in preference to wasting from 
the Catskill supply because of the more favorable 
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Board of Water Supply is preparing to secure 
water from the Schoharie creek. This creek 
flows away from the city, with high mountain 
peaks of the Shandaken range between it and the 
Esopus watershed and the Catskill aqueduct into 
which the Schoharie water is to be lead. The 
leading of the water from the north side of the 
Shandaken range to the south side presented only 
two alternatives, that of pumping water over the 
range, or carrying it under the range in tunnel. 
There could be no question as to which was both 
the safest and the most economical in ultimate 
cost, and a tunnel is now being constructed under 



























THESE TWO VIEWS GIVE A 
GOOD IDEA OF THE TUNNEL. THE 
UPPER ONE SHOWS THE TIMBER 
BENTS AND LAGGING RESTING 
UPON THEM. THIS TIMBERING 
IS KEPT UP CLOSE TO THE HEAD- 
ING. THE MEN SEEN IN THE 
BACKGROUND ARE PLACING DRY 
PACKING ABOVE HE _ LAGGING. 
BEYOND THEM ARE MEN DRILL- 
ING THE TOP BENCH. A BOTTOM 
HEADING WAS THEN BEING CAR- 
RIED 35 FEET IN ADVANCE OF 
THE TOP BENCH. 

IN THE FOREGROUND ARE 
SHOWN THE 1 1-4 INCH SQUARE 
TRON PINS ON WHICH THE TIM- 
BERS REST. 


























IN THE LOWER VIEW IS SHOWN 
AN END VIEW OF THE TIMBER- 
ING TAKEN FROM THE MUCK 
PILE. THE MEN SHOWN ARE 
PLACING DRY PACKING ABOVE 
THE TIMBERING, WHICH IS 
ABOUT 15 FEET FROM THE FACE 
OF THE TOP BENCH. 

THIS TIMBERING IS ENTIRELY 
OUTSIDE THE LIMIT OF THE 
TUNNEL LINING AND WILL BE 
LEFT IN PERMANENTLY. IT HAS 
NOT YET BEEN DECIDED WHE- 
THER OR NOT THE DRY PACKING 
WILL BE GROUTED AFTER THE 
COMPLETION OF THE LINING. 





head of the latter and also because of the rainfall 
conditions that have prevailed for the past 15 
months. Within comparatively few years, how- 
ever, these combined supplies will fail to be suf- 
ficient for the population of the city, which is in- 
creasing at the average rate of more than 150,000 
persons a year or about 20,000,000 gallons a day, 
and it is therefore imperative that an additional 
supply be provided. For the past five years the 
consumption of water has been increasing at the 
average annual rate of 32,000,000 gallons daily. 

In order to obtain this additional supply, the 





































the Shandaken range for bringing Schoharie wa- 
ter into Esopus creek. The Schoharie water will 
be discharged into the creek several miles above 
the Ashokan dam and will flow down the bed of 
the creek into the Ashokan reservoir. 

This reservoir was originally designed and con- 
structed with capacity sufficient to store the wa- 
ters of the Schoharie as well as of the Esopus, 
and the aqueduct was also designed with capacity 
for carrying the combined yield. 

One of the questions interesting fishermen on 
the engineering corps of the water board is pre- 
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sented by the fact that, while the Esopus is a 
famous trout stream, the Schoharie is well stock- 
ed with bass and it is to be expected that these 
bass will travel through the tunnel and find their 
way into the Esopus creek. 

The tunnel under the Shandaken range is 
known as the Shandaken tunnel. As originally 
planned by the Burr-Hering-Freeman report, this 
tunnel would have been about 10 miles long, In 
endeavoring to find a suitable site for a dam 
across the Schoharie, successive positions from 
point to point down the Schoharie creek were in- 
vestigated until finally one was located at Gilboa, 
about 8 miles below the original tentative loca- 
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of the Schoharie development. The basin of the 
Schoharie reservoir does not rise to any saddles 
or low places requiring dikes to prevent the es- 
cape of the water, as does the Ashokan reservoir. 
The reservoir will have a total storage of only 
22,000,000,000 gallons and will be used more as a 
diversion reservoir and an equalizing reservoir 
for temporary storage of flood waters than for 
long-time storage of the water, the latter service 
being performed by the Ashokan reservoir. The 
Schoharie reservoir will therefore ordinarily 
contain only a small proportion of its 22,000,000,- 
000 gallons capacity, the Schoharie water flowing 
continuously through the Shandaken tunnel into 


tion. This increases the length of tunnel to some- the Ashokan reservoir. 














TUNNEL HEADING SOUTH OF SHAFT NO. 6 


DRILLING IN THE SOUTH TUNNEL. 
“WATER LEYNER” 


thing over 18 miles—95,530 feet—thus, of course, 
adding considerably to the cost. In compensa- 
tion, however, it considerably increases the area 
of watershed above the dam and consequently the 
amount of water which can be obtained. The 
dam now under construction at Gilboa is known 
as the Gilboa dam. The area of watershed above 
the dam is 314 square miles, which is 57 miles 
greater than that of the Esopus shed, tributary to 
the Ashokan reservoir. 

These two features, the Gilboa dam and the 
Schoharie tunnel, constitute practically the whole 





THE ENTIRE SECTION IS DRILLED HERE AT ONE TIME, USING FIVE 
DRILLS MOUNTED ON TWO VERTICAL COLUMNS 


Construction upon the Gilboa dam is well un- 
der way, and that of the Shandaken tunnel has 
progressed to a total excavation of approximately 
five miles. The construction of the dam will be 
described in a later article. The present will be 
confined to work upon the tunnel. 

THE SHANDAKEN TUNNEL 

The hydraulic gracient of the tunnel falls 4.0 
feet per mile, and the tunnel follows this through 
the greater part of its length. In order, however, 
to keep it throughout in solid ledge rock, the first 
18,000 feet is below the gradient and consequent- 




























ly under pressure. More than 150 borings were 
taken along the proposed line of the tunnel to 
determine the nature and depth of the rock below 
the ground surface. They showed the rock to 
be of sandstone and shale throughout the entire 
route of the tunnel, and in most places for 
several hundred feet above the tunnel gradient. 
Near the north end, however, the borings 
revealed a pre-glacial gorge crossing the line, and 
the drop in the tunnel grade referred to was made 
to provide a roof of solid rock above the tunnel, 
which roof is at least 70 or 80 feet thick at the 
lowest point of the gorge. This drop brings the 
tunnel about 135 feet below the hydraulic : gra- 
dient. 

Near the south end the tunnel dips so as to 
bring its roof slightly below the hydraulic gra- 
dient, forming a “running trap”; the object being 
to cut off access to the tunnel from the end and 
to prevent wind blowing into it. 

The rock strata throughout the entire length 
of the tunnel are apparently continuous, and dip 
downward toward the south at an angle of ap- 
proximately 5 degrees with the horizontal, meas- 
ured along the line of the tunnel. 

The gravity section of 
the tunnel is approxi- 
mately horseshoe shape 3° 
with a maximum _ hori-23@4 







zontal diameter of 10 

feet 3 inches and a maxi- 

mum vertical diameter = 
of 11 feet 6 inches. 3 -- 
Where below hydrawic = Res = 
gradient the shape of (COO Set uel 
the tunnel is. slightly siheemaniianca leat haihainaa 


modified by rounding the lower corners, pro- 
ducing a _ section considered to be a little 
stronger to resist internal pressure, On account 
of the horizontal stratification of the rock, the 
roof is made flatter than is generally found in 
horseshoe sections. The capacity of the tunnel 
is calculated at 600,000,000 gallons a day with a 
velocity of flow of 8.7 feet per second or 5.9 mies 
per hour. 
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IN THE NORTH TUNNEL AT 
SHAFT NO. 6. _ “MYERS-WHALEY 
NO. 4’ TYPE MUCKING MACHINE 
READY FOR OPERATION BY A 20- 
HORSEPOWER, 220-VOLT, 60-CYCLE, 
49-AMPERE, CONTINUOUS MOTOR. 
THE MUCKING MACHINE _ CON- 
SISTS OF A SMALL SHOVEL 
WHICH THROWS THE MUCK ONTO 
AN ENDLESS BELT CARRYING IT 
TO THE REAR WHERE IT FALLS 
INTO THE MUCK CARS. IT IS 
POSSIBLE WITH. THIS MACHINE 
TO LOAD A 1 1.2 CUBIC YARD CAR 
IN ABOUT TWO MINUTES. THE 
MOTOR IS UNDER THE ENDLESS 
BELT. THE VIEW IS TAKEN 
FROM THE TOP OF THE MUCK 
PILE. 





The alignment of the tunnel is not straight, 
but winds somewhat from a bee-line in order to 
take advantage of favorable notches in the hills 
for the location of shafts. There are seven shafts 
along the line of the tunnel, a portal at the south 
end, and an intake shaft at the north end about 
mid-length of the Schoharie reservoir. These 
shafts vary in depth from 320 feet in shaft No. 2 
to 630 feet in shaft No. 5, except that the intake 
shaft has a depth of only 175 feet. 


The shafts all have permanent lining and will 
be covered with a stone head house, This will 
furnish access to the tunnel at intervals of 1% to 
234 miles, for inspection or repair. At the intake 
shaft will be a head house nearly 200 feet long, 
containing the residence of the keeper and appli- 
ances for operating the screens, and the valves 
controlling the intake openings, which are located 
to draw from two levels, 


As a result of studies in economical working 
based on progress actually obtained and on the 
requirements as to the time of the completion of 
the entire tunnel, the contractor is not working 
the tunnel from shaft No. 2, but plans to connect 
between shafts No. 1 and No. 3; unless delays in 
tunneling should make it necessary to increase 
the number of headings in order to complete the 
work within the time limit. He also decided not 
to work the tunnel from the south portal, but 
to complete the south end of the tunnel from 
shaft No. 7. 


CONSTRUCTION METHODS 


The contract for the entire tunnel was awarded 
to the Degnon Contracting Company, but last 
November this company assigned the work to the 
Shandaken Tunnel Corporation, which is now 
carrying it on. The contractor has approximate- 
ly $1,000,000 invested in plant for this work, lo- 
cated chiefly at the shafts and in the tunnel. The 
rock and other conditions, except depth of shaft, 
being practically the same throughout the work, 
both plant and methods are practically the same 
at each shaft and heading, except for shaft No. 6, 
which will be referred to later. 
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The total depth of the seven shafts is 3,238 
feet. , The shafts are lined with concrete and are 
14 feet in diameter. The excavation required re- 
moving about 8 cubic yards of rock per vertical 
foot, or a total of 27,600 cubic yards for all the 
shafts. The shaft sinking was done by the S. J. 
Harry Company. : 

The theoretical excavation for the tunnel is 5.7 
cubic yards per linear foot, or a total of 565,000 
cubic yards. However, where the engineers de- 
cide to place permanent roof timbering above the 
lining, the excavation is increased to approxi- 
mately 7 cubic yards per linear foot. 

The rock in the tunnel has not, in general stood 
up as well as was expected and it now seems prob- 
able that about 30 per cent will require timbering. 
The rock breaks well to line so that there is little 
unnecessary material removed beyond the desig- 
nated excavation limits. 

Work has progressed over one mile north from 
shaft No. 1 and to varying distances from the 
other five shafts, the tunnel not being worked at 
all from shaft No. 2, as before stated. 

In all except shafts No. 4 and No. 6 the tunnel- 
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ing is done by top heading and bench. At shaft 
No. 4 the bottom heading and top bench method 
is being employed. The rock is sufficiently sound 
that it is not probable that any lining will be done 
until after the entire completion of work at a shaft. 
In the ground that does not require support prog- 
ress is at the rate of about 14 feet a day at each 
heading. In general, 10 line holes are drilled and 
8 relief holes, all 8 feet deep, and 6 cut holes, all 
9 feet deep. The holes are fired at 7 in the morn- 
ing and 5 or 6 in the evening, the work being car- 
ried on in two shifts a day. 

The work is under the immediate charge of 
George G. Honness as department engineer, J. 
Waldo Smith being chief engineer of the Board 
of Water Supply and Thaddeus Merriman deputy 
chief engineer. The work is divided into three 
sections, each in charge of a division engineer. 
The Allaben or southern division is in charge of 
Chas. M. Clarke; Wm. B. Hunter is in charge of 
the Prattsville or northern division of the tunnel, 
and James A. Guttridge is division engineer of 
the Gilboa division, 

(To Be Continued) 











IN THE SHANDAKEN TUNNEL, NEAR FOOT OF SHAFT NO. 1 


On the left is the 6-inch ventilating pipe running nearly to the heading. Beside this is a 4-inch pipe furnishing air to the drills. 
On the right is a 2-inch pipe carrying water from the compressor house to the “Water Leyner” drills. In the foreground is a train 
of muck cars hauled by a “General Electric” locomotive having two 5 horsepower, direct-connected, 110-volt motors; the storage battery 
has 48 cells. Above this is an instrument platform with brass scale showing in the roof. The wires shown are a 220-volt, 3-line system 
which carries the lights and furnishes the power to the mucking machine About 500 feet from the heading is a small transformer which 
steps down the voltage to 110 volts. This furnishes power for the lichts in the heading, the rest of the lights being on a 220-volt line. 
There is also a small transformer about 500 feet from the shaft which stens down the voltage to 110 volts for charving the storage 


batteries of the electric locomotive. The three lower wires shown are 


shaly sandstone. 





“dead” and will be removed. The rock is a hard gray shale and 
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Relations Between Rainfall and Runoff 





Conclusions derived from investigations and studies conducted by the Miami 

Conservancy District. Effects of surface slope, intensity of precipitation, 

absorption by vegetation, soil storage cultivation, evaporation and other 
phenomena. 





Of the several most valuable treatises on the 
technical features studied in connection with the 
flood control work of the Miami Conservancy 
District, the latest (which has just appeared) is 
entitled “Rainfall and Run-off in the Miami Val- 
ley.” This report was prepared by Ivan E, Houk, 
district hydrographer. 

It discusses the rainfall and run-off records for 
the valley, experiments on run-off and soil mois- 
ture conducted at Moraine Park, experiments with 
artificial rain (sprinkling) there and at Taylors- 
ville, rainfall and run-off during the 1913 and later 
floods; and finally the plan employed by the dis- 
trict engineers for forecasting floods. 

A brief summary of the conclusions as to rain- 
fall and. run-off relations arrived at as a result 
of these studies is given in the report in the fol- 
lowing words: 

Rainfall and run-off relations have been studied 
extensively during recent years. While more or 
less progress has been made, in methods of in- 
vestigation as well as in final results, the prob- 
lem is still far from a complete solution, Early 
investigators frequently tried to express run-off 
as a percentage of rainfall; more recently run-off 
has been considered as a residue remaining after 
the various losses are supplied. This was un- 
doubtedly a step in advance, since run-off is, 
essentially, a residue remaining after the de- 
mands of evaporation, transpiration, and deep 
seepage are filled. However, these quantities, 
themselves, are so variable and are affected by 
so many factors that no simple accurate formulas 
for their calculation can be developed. It must be 
recognized that there is no simple relation be- 
tween rainfall and run-off and that run-off can 
be determined from rainfall within narrow limits, 
only after very careful study of all existiny data 
by experienced hydraulic engineers. Even then 
the results may be considerably in error. 

It will be valuable to point out briefly the more 
general conclusions regarding rainfall and run-off 
relations in the Miami valley, which seem to be 
justified by the data collected. 

The Moraine Park records show: 

1. That variations in surface slope are of much 
less importance as affecting run-off than are vari- 
ations in vegetable cover. 

2. That intensity of precipitation has an im- 
portant effect on the occurrence and amount of 
surface run-off. 

3. That during the summer months rainfall 
seldom percolates to such depths that it is not 
raised again by capillarity or by root action and 
evaporated or transpired back into the atmos- 
phere. 


4. That storage in the surface soil, filled dur- 
ing winter rains, furnishes about 5 inches of wa- 
ter to the summer evaporation and transpiration 
requirements. 

The sprinkling experiments (rainfall effects 
produced artificially by sprinkling) show: 


5. That the rate of surface run-off increases _ 


as the rate of precipitation increases, the former 
being directly proportional to the latter when the 
surface soil is saturated. 

6. That the rate of percolation, when the sur- 
face soil is saturated, increases as the rate of rain- 
fall increases, the variation being according to a 
straight line equation and the rate of increase 
being proportionally greater for loose loamy soils 
than for heavy clay soils. 

7. That cultivation has a relatively important 
effect in reducing the amount of surface run-off. 

The studies of annual run-off show: 

8. That annual evaporation, including tran- 
spiration, is not constant, but varies with the sea- 
sonal distribution and amount of rainfall, as well 
as with other meteorological factors, the varia- 
tion for the drainage area above Dayton being 
slightly greater than the variation in annual 
rainfall. 

9, That annual run-off is much more variable 
than either annual rainfall or annual evaporation. 

10. That annual surface, or flood, run-off is 
much more variable than the annual low water, 
or ground water, run-off, the variations in total 
annual run-off being caused primarily by the vari- 
ations in surface run-off. 

11. That the character and condition of the 
soil influences run-off to a greater extent than 
has been generally recognized, and next to rain- 
fall is the most important factor affecting run-off. 

The studies of storm rainfall and flood run-off 
show: 

12. That the total retention during similar 
storms is greater in the summer than in the 
winter. 

Some of the above conclusions are simply con- 
firmations of recognized laws. Others, however, 
such as number 6, relating to the rate of perco- 
lation, are new. 

It is believed that the sprinkling method of in- 
vestigating rainfall and run-off relations offers 
distinct possibilities; and itsis hoped that other 
investigators will try this out in different parts 
of the country and on different soils. Of course 
whenever sufficient funds are available it would 
be desirable to install lysimeters so that the per- 
colation can be directly measured. Such experi- 
ments might be taken up by senior or graduate 
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students at the various technical colleges. Per- 
sons desiring to pursue the matter might secure 
rainfall and run-off data for different soils, at dif- 
ferent seasons of the year, with different surface 
coverings, and in different stages of cultivation. 
Data might also be secured on the intensity and 
duration of precipitation which will cause sur- 
face run-off to begin on different soils, covered 
with different growing crops in different stages 
of growth. Engineers engaged on projects re- 
quiring a knowledge of rainfall and run-off rela- 
tions can probably secure valuable information 
in a few months by such methods. 

Better information regarding variations in soil 
absorption, percolation, evaporation, and transpir- 
ation caused by variations in soil texture, soil 
moisture, temperature, rainfall, surface condi- 
tions, and so forth, will be of material assistance 
in studies of flood run-off and storm rainfall. 
Probably future studies of the relation between 
rainfall and run-off will give better results if the 
flood run-off and low water run-off are consid- 
ered separately, even though the division between 
the two may have to be more or less arbitrarily 
made. This should be especially true where the 
flood run-off constitutes a large proportion of 
the total and is as variable as it is in the Miami 
Valley. 

Records of total rainfall and run-off should be 
published whenever possible, since such informa- 
tion always is valuable to hydraulic engineers. 
From a large accumulation of such records cer- 
tain generalizations sometimes can be made. 
Where the records are of long duration they fur- 
nish valuable data for studies of abnormally dry 
and wet years as well as of the general variations 
in total amounts. However, such data are of 
limited application in that they include the cumu- 
lative effects of the different fundamental laws 
affecting these phenomena, and it is doubtful 
whether a detailed study of such records will in- 
dicate very definite relations between the two 
which can be blindly applied to other drainage 


areas. 





Concrete Injured in Transit 


Although the mixing of concrete for highways 
and pavements at a central plant and distributing 
it with trucks or cars has many theoretical ad- 
vantages, there are possible disadvantages also, 
and this method should be undertaken with care 
and good judgment and the details should be 
carefully approved and operations continuously 
inspected to insure good results. Notable suc- 
cesses have been attained in several places, as for 
example in Philadelphia, as illustrated a few 
months ago in these columns, where satisfactory 
mixing and placing of concrete was described for 
work for which the contractor established a cen- 
tral storage and mixing plant, and hauled the wet 
concrete five miles in automobile trucks, deposit- 
ing it in good condition with little or no tendency 
to set before it was placed in sub-grade. 

If the concrete is not mixed to the proper con- 
sistency, if it is not well mixed or if the time of 
transportation is too long, it may either become 
set before it is put in place, or it may be subject 
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to serious segregation. Both of these evils befell 
concrete being used for highway construction on 
Federal Aid Project 2 in Illinois, where it was 
necessary in some cases to remove the segregated 
portions of hardened concrete from th truck body 
with pickaxes, involving a considerable loss of 
time and delay to the work besides the waste of 
the material. Such difficulties can be obviated 
by proper mixing, transportation and rapid 
operation. 


Water Works Reports 
and What They Should 


Contain* 


By R. E. McDonnell+ 








Why a report should be made; what its 
appearance and contents should be. Its ad- 
vertising and educational value. 





Some water works superintendents and occa- 
sionally city officials, may question the value of 
a water works report and doubt if it is money 
well spent. The answer to this question is sim- 
ple. It depends upon the report. 

Water works reports reflect exactly what the 
superintendent or manager is. Invariably a good 
superintendent issues a good report. When one 
examines, as I have recently, a report that con- 
tained page after page of fire hydrant locations 
and another where pages were devoted to statis- 
tics fifteen to twenty years old, it doesn’t require 
an efficiency expert to figure out the loss and 
waste of time and money by issuing such a docu- 
ment. The printer’s proofreader was probably 
the only person who read the entire document. 
My criticism of water works reports comes*from 
reading them and, therefore, from the standpoint 
of the consumer, I am going to briefly mention 
a few features of reports that have made them 
especially interesting to me. 

Why Should a Report Be Made?—a water 
plant is one of the chief assets of a city; in value 
it ranks well toward the top of all the city in- 
vestments, whether owned by the city or com- 
pany. The success and continued operation of all 
other industries, factories, etc., are dependent en- 
tirely upon the water works. The health, growth 
and prosperity of the city are entirely dependent 
upon the purity and cleanliness of its water sup- 
ply. Its customers extend over the entire city, 
its commodity sold is standardized and is of one 
quality. When city owned, every citizen of the 
town is a stockholder and, therefore, a report to 
the public is due them and the public further has 
a right to demand a real water works report, in 
keeping with the importance of the utility. 

Appearance of Report.—Reports, like people, 
are often judged by appearances and, therefore, 


*Paper before the Southwest Water Works Association. 
tOf Burns & McDonnell Engineering Co., president of the Society. 
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it should have an attractive cover and be of a 
good quality of paper and printing. Like a girl’s 
skirt, it should be long enough to cover the sub- 
ject, yet short enough to be interesting. The pic- 
tures accompanying a magazine article always 
produce a desire to read the article and photo- 
graphs and cuts should be freely used to relieve 
the monotony in printing and statistics. 

What It Should Contain.—A brief historical 
sketch giving date of purchase or date when built 
and the present value of the property, is always 
of interest to new customers. | 

Statistics themselves are rarely read by the lay- 
man and these should be converted into graphical 
diagrams which are understood at a glance. 

A concise tabulation of operating costs, annual 
revenue, fuel costs, increase in number of con- 
nections, etc., shown both by figures and graph- 
ical charts, are always interesting, but these 
should not cover more than a ten-year period, as 
old statistics are of little interest or value. 

A population curve and water consumption 
curve are always well worth the making, as they 
show what future provision for growth should be 
made. 

A plain statement from health authorities re- 
garding purity of water with percentage of bac- 
teria removed, with cuts or illustrations of bac- 
terial comparison of raw water and treated water, 
is the best kind of advertising a report can con- 
tain, for one must not forget that his business is 
selling water and the reports help sell the cus- 
tomer, 

People always like,to know how their money is 
spent and a graphical diagram showing what part 
of a dollar goes for interest, labor, fuel and opera- 
tion is enlightening. 

Illustrations showing losses by leaky faucets, 
bad plumbing and unregulated flush tanks or sew 
ers are helpful in bringing about reforms. Show- 
ing customers how much their own bills could be 
reduced by eliminating all wastage is convincing. 

The reduced pumpage, reduced fuel or power 
bills and increased revenue by universal meter 
system are features that can and should be shown 
in every water works report, for even in this en- 
lightened day we find a few communities who 
still sell, or rather give water away, without 
meter measurement. The city, corporation or 
individual doesn’t exist that can make a success 
of selling any commodity without measurement 
of the amount sold. 

The report should show or account for the loss 
between water delivered and water sold and if 
this doesn’t show a yearly improvement, some- 
thing is radically wrong and needs correction. 

A water works plant is never finished or com- 
pleted and the needed extensions, betterments 
and improvements ought always be prominently 
shown in a report, then there are no shocks or 
surprises and if bonds are needed there is nothing 
gained by concealing the fact. Show in the report 
why the improvements are needed and what ad- 
vantages and results will be gained by them. 

Every report ought to show the cost of deliver- 
ing water per 1,000 gallons, including interest, 
depreciation, sinking fund reserve, etc. This in- 
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fore the public their needs and caused a keen in- 
terest in their own utilities. Extracts from re- 
ports are desired by the local papers and should 
be given them. Send each customer one by the 
meter reader or hand them out by the window col- 
lector. Exchange your reports with the officials 
of other cities of your state. 

The water works plant is the chief asset of the 
city but there is lack of general knowledge con- 
cerning it, a fault that we can largely correct by 
getting out and presenting a genuinely interesting 
teport. Whether it pays or not depends on the 
report and its presentation. 
provements, as a basis for argument for equal- 
izing rates or in securing a raise of rates it is of 
much value. 

A report to be of any value must be interesting, 
for if not interesting it will never be read. The 
author of the report or some water works official 
should personally present a resume of his report 
before every civic organization of the town, not 
omitting the women’s clubs. 

In Glasgow, Scotland, which city prides itself 
on being the best governed city in the world, the 
head of each utility or department is required 
to give, at mass meeting, a public accounting of 
his utility. For example, the water department 
head gives the workings of the department, its 
needs, etc. I listened one night to an address by 
Thos. Melvin, manager of the sewerage depart- 
ment, om the subject of “The Cleansing of the 
Clyde River.” He told how the Clyde river had 
been transformed from a foul sewer-like stream 
to a beautiful river abounding in fish and lined 
with house boats. The lecture, or really his re- 
port, was illustrated with slides and was of much 
interest. These reports, thus presented, kept be- 
formation is not always known by the superin- 
tendent himself and when he figures it out he will 
in many towns, find that large users, railroads 
especially, are getting their water at less than 
its cost of production. When one glances at his 
own railroad and pullman expense these times, 
it causes the reflection that railroads ought to 
have sufficient funds available to at least pay for 
the cost of furnishing water. In these days of 
regulation of rates, one cardinal law acknowl- 
edged by all is that the rates of each utility, 
whether a water plant, light plant or railroad, 
should be based on its value and cost of opera- 
tion. The railroads or other large users are not 
mercenary institutions with rates made because 
of their being a special aid or help to a town. 
Every report should show what the rates should 
be to earn this interest, depreciation and opera- 
ting expenses. 

Value of a Report.—It is of much advertising 
value to the entire community, so much so that 


* many commercial clubs are joining in the expense 


of printing and circulating water works reports. 
Every live water works superintendent knows the 
advertising value to himself of getting out a good 
report. It places him in a favorable light before 
many other communities where opportunities for 
advancement are existing. 

The educational value is of greatest importance. 
It acts as an aid in getting bonds for needed im- 
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Operating a True Siphon’ 


The water supply of Hallowell was originally 
obtained from a brook about 1.5 miles northwest 
of the city. Two small reservoirs were con- 
structed on this brook and a 6-inch pipe laid from 
the lower reservoir to two distribution reservoirs 
just west of the built-up portion of the city. This 
pipe has its intake about 8 feet below the spill- 
way level, crosses a valley perhaps 40 feet lower 
and, about 6,000 feet from the reservoir, crosses 
a ridge where the pipe at its highest point is 
about 3 feet above high water in the reservoir. 
From this point the pipe descends sharply to the 
distribution reservoirs, which are about 41 feet 
lower than the impounding reservoir. In order 
to have sunk the pipe below the hydraulic gradi- 
ent it would have been necessary to excavate the 
trench through 500 or 600 feet of rock. 

The consumption exceeded the supply from this 
source some years ago, and an emergency con- 
nection was made with the pipes of the Augusta 
water district, and after a time the operation of 
the siphon became so unsatisfactory that the en- 
tire supply was taken from Augusta. During 
1918, Hallowell used an average of 210,000 gal- 
lons a day, paying Augusta $5,367 for the year’s 
supply. 

Prior to its practical abandonment, the method 
of operating the siphon had been as follows: 
valves at the inlet and discharge ends of the sup- 
ply pipe were closed; the air valve at the summit 
was opened and a supply of water from a small 
reservoir 20 or 30 feet higher was drawn through 
a 2-inch pipe into the 6-inch pipe, thus filling the 
siphon and driving out the air. When all the air 
had been expelled at the summit, the air valve 
was closed, the supply cut off from the upper 
reservoir and the gates at the inlet and discharge 
ends of the pipe were opened. The siphon then 
continued to operate without attention until a 
sufficient quantity of air had accumlated at the 
summit to prevent its operation. The efficiency 
of the siphon began to decrease almost immedi- 
ately and gradually fell off until the flow prac- 
tically ceased. It was the custom to manipulate 
the valves at 7 and 11 a. m. and at 4 and 7 p. m., 


and operating in this way, the siphon worked - 


with a fair degree of success. 

The use of the siphon was finally abandoned 
when the 2-inch pipe used for filling the siphon 
finally gave out. Owing to the cost of purchas- 
ing water from Augusta, it was decided to de- 
termine whether the siphon could not again be 
used and the firm of Metcalf & Eddy was con- 
sulted in the matter. They found the Hallowell 
water supply of excellent quality. The cost of 
excavating the rock to lower the pipe below the 
hydraulic grade line was practically prohibitive. 
It was then suggested that possibly some auto- 
matic means could be provided by which air could 
be removed from the summit as it accumulated. 
Electric power was readily available from a power 


“Condensed from a paper before the New England Water Works 
Association by Wallace R. Brann, superintendant of water works 
of Halloweli, Maine, and Charles W. Sherman, of the firm of 


Metcalf & Eddy. 
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line which crossed the summit near the pipe line 
and there seemed no reason to doubt the prac- 
ticability of providing an automatically controlled 
air pump for removing the air. 

No definite information was available as to the 
amount of air to be removed, except the fact that 
the siphon had formerly operated for 4 or 5 hours 
without recharging. The matter was taken up 
with C. O. Rogers, engineer for the Charles J. 
Jager Co., who suggested an equipment consist- 
ing of a receiver, 24 inches in diameter by 36 
inches long, of reinforced steel, with supporting 
cradles and a 6-inch flange yoke; a water glass 
and fittings for indicating the water level in the 
float chamber; a copper deposit float with neces- 
sary connections for the operation of a float 
switch; a triple pole float switch of the enclosed 
type; a Gardner compressor unit, 3 by 3% inches, 
air cooled, with extended motor base and belt 
and idler drive. Capacity of compressor, 8 cubic 
feet free air per minute; a 14 horsepower, 3 phase 
motor, 1,800 r. p. m. for 220 volt current. 

Such an equipment was purchased and placed 
in a vault 12 feet long, 6 feet 6 inches wide and 
8 feet deep, which was built enclosing the pipe 
at the summit. A tee:branch was connected into 
the pipe and the air tank or receiver was mounted 
upon this tee. The cost of the vault, including 
considerable rock excavation, was about $800, the 
equipment cost $643, and the installation and con- 
nection of the apparatus about $100, giving a total 
cost of something under $1,600. 

This apparatus was put in operation on Decem- 
ber 15, 1918, and had been in continuous opera- 
tion when this paper was written, about two 
years later. The operation is entirely automatic 
and the siphon is maintained in continuous oper- 
ation. It is, of course, necessary to throttle the 
valve at the discharge end of the supply pipe 
where it enters the distributing reservoir in order 
to prevent breaking the siphon because of the 
excessive drop in the lower leg and thus avoid de- 
pleting the reservoir too rapidly. 

During 1919 the cost of electric power for oper- 
ating the pump was $85 at 9 cents per k. w. h. and 
in addition, $9 was paid for electric lights in the 
vault, making the total cost of current for the 
year $94. Interest and depreciation on the in- 
vestment at 7 per cent would give $112 per year, 
or a total cost of operating the siphon of $206. 
Even with the siphon operating, some water had 
to be obtained from Augusta to supplement the 
inadequate supply, for which the city paid that 
city $2,146. This makes the total cost of the wa- 
ter supply for that year $2,351, or $3,016 less 
than when all the water was purchased from 


Augusta. 

When the apparatus was first installed the 
pump operated about once an hour, but when 
water in the reservoir became comparatively low 
much more air accumulated, and in July, 1920, the 
pump was found to be operating about once in 
five minutes, the difference in water level in the 
receiving tank between time of starting and stop- 
ping the pump being about 6 inches, which cor- 
responded to an accumulation of air of approxi- 
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mately 3 cubic feet. The greater amount of air 
to be removed at this time may be due to more 
air entering the pipe at the inlet end in solution 
or in suspension in the water, possibly to air 
drawn in through the joints of that part of the 
pipe which is above the hydraulic grade line and 
also above ground-water level, more of the line 
being above such level during periods of low 
water in the reservoir. 

The pump maintains a vacuum of about 24.5 
feet of water. The hydraulic grade line at the 
siphon is therefore about this distance below the 
pipe at the summit of the siphon. 

In discussing this paper, members referred to 
several other siphons. Frank A. Barbour told of 
a siphon put in at Woburn about 10 years ago 
connecting about 25 driven wells with a suction 
well, the high point being immediately over the 
well and the air being removed from it by a re- 
versed air compressor. This was a 14-inch pipe 
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about 1,400 feet long. 

Edwin C. Brooks told of a 30-inch cast-iron 
pipe line owned by the Cambridge water works 
which rose above the hydraulic gradient at one 
point, but seemed to work perfectly for a time. 
Then it commenced to fail and on being dug up 
most of the laid joints seemed to be loose al- 
though they had been faithfully driven. These 
joints were then driven up. Soon after that a 
new line was built and this section was put out 
of service 

D.*A. Decrow told of a 24-inch pipe 9,000 feet 
long, laid in 1885 in Auburn, N. Y., and used as a 
siphon, the high point being about 9 feet above 
the gradient. It had been intended to lay this 
at grade, but the pipe was kept up to avoid exca- 
vating in quicksand. Some provision was made 
fer removing air at the high point and it de- 
livered six or seven million gallons a day without 


difficulty. 








Water-Borne Typhoid in West Virginia 





Epidemics due to use of untreated river water or polluted well water, to filter 
plants run by careless or ignorant operators, to the interruption, of chlorine 
treatment, or to pure negligence. 





Under the title: “Reducing the Typhoid Toll 
in West Virginia,” a pamphlet has been issued 
by E. S. Tisdale, director of thé Division of 
Sanitary Engineering of the West Virginia De- 
partment of Health, in which he reviews the ac- 
complishments of that division during the five 
years since it was organized. Due to defects in 
the registration laws of the state, complete rec- 
ords of typhoid cases and deaths in different parts 
of the state are not available, and Mr. Tisdale 
states that “the only way in which the progress 
could be clearly seen is by a study of the towns 
and cities where typhoid outbreaks have occurred. 
By noting the prevalence of typhoid in these 
towns now as compared with previous times in 
the past, we can arrive at a fairly definite con- 
clusion as to the progress which has been made.” 

Nineteen different typhoid outbreaks attrib- 
uted to water have been investigated by the di- 
vision. The report divides these into four groups, 
the first consisting of typhoid outbreaks caused by 
the use of untreated river water; the second con- 
sisting of epidemics due to failure of filtration 
plant to function properly; the third, mining 
camps where the outbreaks were traced to in- 
fected wells; and the fourth, outbreaks caused 
by the interruption of chlorination treatment of 
the water. 

UNTREATED RIVER WATER 

The first group comprised St. Albans, Dunbar, 
Piedmont, West Union, Gassaway, Clay Court 
House, Rowlesburg, Spencer and Philippi. Six 
of these were given immediate relief by the in- 
stalling of an emergency chlorinating plant by 
the State Department of Health, which owns two 
emergency plants of this kind. (In addition to 
keeping these emergency plants, the department 
keeps on hand spare parts for such plants of both 


wet feed and dry feed type, which are loaned to 
communities using chlorine until they can be re- 
placed by parts obtained from the manufactur- 
ers.) In each of these towns the typhoid out- 
break was traced to the water, which in one case 
was served to the people through the medium of 
ice cream and soda water, in preparing which a 
local drug store used a public supply which was 
not intended for domestic consumption, the 
homes all being supplied with wells. 


POORLY OPERATED FILTER PLANTS 


The second group included Charleston, the cap- 
ital of the state, Williamson and Weston, two 
epidemics having occurred in Charleston. This 
city was served with water that was treated by 
a filter plant which was being run by operators 
who “were ignorant of the real danger, besides 
having no adequate conception of the operation 
methods of a modern filter plant, the proper use 
of the alum or the correct amount of chlorine 
dosage.” A typhoid epidemic occurred in the 
summer of 1917 and was investigated by both the 
state department and the United States Public 
Health Service. The recommendations of these 
were not carried out and a second epidemic oc- 
curred in the summer of 1918. 

In the 1917 epidemic there were 210 cases and 
10 deaths, and in 1918 168 cases and 31 deaths. 
In the latter year there had been a rapid increase 
of residents because of war activities, and dis- 
astrous fires had heavily overtaxed the filter 
plant, with the result that impure water was 
pumped into the mains. In 1917 the company 
had employed an expert bacteriologist and chem- 
ist, but owing to the refusal of the ignorant filter 
operators to follow his directions, the plant was 
not operated effectively. Following the second 
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outbreak, city, state and federal authorities united 


, in their demand for action by the water company 


and emergency wooden filters were hurriedly 
constructed, the rate of chlorination raised to ap- 
proximately one part per million, and a compe- 
tent consulting engineer was employed by the 
water company to design a new million-gallon 
sedimentation basin, additional filters to double 
the capacity of the plant and suitable pumping 
equipment. The new plant is now in operation, 
better trained filter operators are at work under 
a competent chemist and bacteriologist who 
makes daily tests and files weekly reports with 
the State Department of Health, and chlorina- 
tion at a rate of 0.5 part per million is maintained, 
with the result that a safe water is being sup- 
plied. The result has been a reduction of the ty- 
phoid death rate to 14 in 1919 and 3 in 1920, while 
the reduction in cases has been even greater. 

In Williamson, the rapid filter plant was not 
provided with a sedimentation basin, and hypo- 
chlorite as well as alum was being introduced 
into the suction line of the pipe that raised the 
water from the river to the sand filters, During 
the winter, when the stream was muddy, this 
plant could not purify adequately and the num- 
ber of cases of typhoid usually increased. 

In Weston there was a serious typhoid epi- 
demic in 1919 due to the breaking down of the 
filter plant in the spring of that year and 40 or 
50 people in this town of 4,000 contracted typhoid 
fever during the summer while the filter plant 
was not operating properly. Since 1916 the water 
had been treated with liquid chlorine. During 
1918 and the spring of 1919 the superintendents 
at the plant were incompetent, rapid deteriora- 
tion took place, the filters were abused, chemi- 
cals improperly applied, the motors for the pumps 
burned out, the chlorinator fell into disuse, and, 
in short, the whole plant was reduced to a mass 
of junk and practically raw river water was 
pumped to the reservoir. The State Health De- 
partment took emergency measures, including 
having a new chlorinator installed and later the 
entire filter plant was overhauled, new sand and 
gravel placed in the filter, chemical tests were 
started to control the amounts of soda and alum 
and regular daily records of filter operations are 
kept accurately and filed weekly with the State 
Department of Health. 

POLLUTED WELLS IN MINING CAMPS 

The state department was called in by the phy- 
sicians at Ronda, a mining camp, when 15 cases 
of typhoid occurred in a community of 230. These 
obtained their water supply from a dug well that 
was not protected by a curb or otherwise from 
the entrance of surface water. The well was 
closed and a new supply provided. In Ivaton, 
another mining camp, 8 cases were reported in 
December and were traced to a poorly protected 
dug well. As no other source of supply was avail- 
able, water from this well was disinfected by use 
of hypochlorite of lime, the well was thoroughly 
cleaned out and protected against surface drain- 
age. In the spring the mining company installed 
a new supply from a deep drilled well. 

The most severe outbreak in a mining camp 
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was that at Loma. Here the supply was frcm 
drilled wells which, however, had not been 
capped and there was no protection against sur- 
face drainage. Sanitary conditions generally 
about the camp were very bad and flies were 
breeding by the millions. There was a general 
slope of the ground toward the well that was 
used by most of the people in the camp, and fol- 
lowing heavy rains 35 of these contracted typhoid 
fever and 4 deaths occurred. Here the wells were 
disinfected with hypochlorite of lime and were 
capped tightly and protected by a concrete slab. 
In addition, the customary sanitary precautions 
were taken throughout the camp. 


INTERRUPTION OF CHLORINATION 

In the fourth group, Elkins with a population 
of 7,500 had over 100 typhoid patients in March, 
1918, in spite of which it was only by accident 
that knowledge of this reached the State Health 
Department. Investigation by the department 
showed that the city authorities for more than 
two months were unable to obtain chlorine gas 
for the chlorinator and untreated water was 
pumped into the city main without the people 
being notified of the fact. During this time the 
winter rains brought a great deal of pollution 
into the river from communities above, where 
there had been typhoid fever. A supply of chlo- 
rine gas reached the city the same day as the 
engineer of the health department, and the water 
system was immediately flusned out, including 
the intake well, reservoirs and distribution sys- 
tem, and the use of chlorine was renewed with 
a high rate of dosing in order to remove any 
possible infection that might remain in the dis- 
tribution system. There was no filtration plant 
here; had there been, it is believed the epidemic 
would have been much less severe, if it had not 
altogether been prevented. The city has had 
plans for a filtration plant prepared. 

Fairmont had 195 cases in three months in 
1918. Here a filtration plant had been built in 
1906, but was wholly inadequate for present con- 
ditions and was being entirely by-passed. Inci- 
dentally the state department reports that Fair- 
mont paid $300,000 for this filter which was sim- 
ply an experiment of its engineer, the theory be- 
ing that water could be filtered by passing either 
upward or downward through it. A chlorinator 
had been installed in 1916, but was unsatisfac- 
tory, and had been boxed up ready to return to the 
factory and the city was receiving river water 
without any treatment. A new chlorinator was ob- 
tained as soon as possible and has been conscien- 
tiously operated since: that time, while complete 
plans have been prepared for a modern water 
purification plant. 

Clendenin was supplied with river water which 
was chlorinated, but heavy rains on the water- 
shed caused the river to carry much mud and 
leaves which clogged the strainer in the chlorina- 
tor so rapidly that it was impossible to keep the 
apparatus running. The chlorinator was shut 
down for a number of hours when conditions were 
at the worst and untreated water was pumped 
into the mains and this was followed by an out- 
break of 15 cases of typhoid. “In order to over- 
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come such clogging of the apparatus in the fu- 
ture, a contrivance was devised which has not 
only worked admirably here at Clendenin but also 
has been adopted all over this state where chlo- 
rinators are treating raw river waters. On the 
water-line leading to the apparatus a piece of 
pipe 8 inches in diameter and 3 feet long was in- 
serted in a vertical position. The muddy water 
flowing through this pipe became quiet with the 
result that dirt, sand and sediment sank to the 
bottom of this stilling chamber, the clearer water 
passing on to the chlorinator.” 

The state board calls attention to the absolute 
necessity for continuous treatment with chlorine 
gas where this is the sole safeguard of the water 
supply and therefore urges duplicate apparatus 
under such conditions. It is, of course, desirable 
to provide filtration as well as chlorination. At 
present all persons in charge of water works 
where chlorine apparatus is maintained are re- 
quired to mail to the State Board of Health once 
a week a card giving for each day of the week 
the gallons of water pumped per hour, the rate 
of chlorine used and the river conditions. This 
has been required now for two years past and 
has proved practical and helpful. “It has stimu- 
lated interest in the chlorinator operation by the 
men in charge and has kept the office in touch 
with all the chlorine plants constantly.” The 


key to the success of this weekly reporting plan 
of checking up chlorine treatment has not been 


the force of the law but the personal contact 
between the water works official and the sanitary 
engineers of the department, 

PURE NEGLIGENCE 


One case is reported by the board which it con- 
siders as a class by itself, this being Wheeling, 
the largest city in the state with a population 
of 55,000, which, until 1919, pumped the grossly 
sewage-polluted water of the Ohio river direct 
into the mains without any treatment. Prior 
to that time the average death rate from typhoid 
fever was believed to have been 56.8 per 100,000. 
Even yet, in the spring of 1921, Wheeling remains 
an ignominious example of disregard of its citi- 
zens’ welfare in this respect. 

It is estimated that since 1910 there have 
been in the city 3,300 cases and 220 deaths from 
typhoid. The city had been urged to take some 
action, but not until the end of 1918 was the 
department able to persuade it to install a chlorin- 
ation equipment. In 1917 the case rate was 200, 
and was 155 in 1918, but was only 28 in 1919 and 
up to April, 1920, only 7 cases had been reported. 
In April, however, the freight embargo prevented 
the city from obtaining chlorine and there was 
an immediate increase, 28 cases being reported 
up to July 1. Even with these experiences to 
urge ,haste, however the city has not yet in- 
stalled a filtration plant although last Decem- 
ber the council decided to have preliminary plans 
prepared for a modern purification system. 

The report contains charts showing the great 
difference between number of typhoid cases in 
cities supplying raw water and those supplying 
filtered and chlorinated water. It also has a sim- 
ilar chart showing the superior effect of both 
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filtration and chlorination over chlorination 
alone. It compares Huntington, with both . 
filtration and chlorination, with Wheeling, which 
has chlorination alone; the former reducing wa- 
ter-borne typhoid to a very low figure, while 
Wheeling probably does not eliminate more than 
70 per cent to 80 per cent and has a considerably 
greater number of typhoid cases than has Hunt- 
ington, 

The report concludes with a reference to the 
death on March 14, 1921, of a member of the 
legislature who died of typhoid fever on that 
day, and urges the legislature to pass a budget 
for the State Department of Health, as recom- 
mended by the budget committee, as a memorial 
to their fellow-legislator. 





Outfit for Measuring the Level of Liquids 
By S. W. Tay 

The following is a description of a device con- 
structed for the purpose of gauging the flow of 
sewage in the Honolulu sewers. Hourly read- 
ings were taken with this outfit both day and 
night at numerous manholes and no trouble was 
experienced in obtaining accurate results. It was 
quite easy to read to one one-hundredth of a foot. 
Errors due to eddies exceeded those due to the 
apparatus. 

The outfit consists of a wireless head receiver, 
dry cell, small electric buzzers, push button, engi- 
neers’ tape, weighted copper contact points with 
sufficient flexible wire to permit contact points to 
reach water level. The whole is assembled in an 
inexpensive imitation leather case. ' 

When in use, the head receiver is placed in 
position and contact points lowered by means 
of an engineer’s tape attached to them; the oper- 
ator at the same time is playing out the flexible 
wires until the points are within a short distance 
of the water. The buzzer circuit is then com- 
pleted by pressing the push button. The sound 
of the buzzer is loud enough to be heard by the 
operator with head piece on, and he can tell if 
the buzzer is working properly. He then slowly 
lowers contact points until a.loud buzzing sound 
is heard in the receiver. The reading of the 
tape is noted from any convenient benchmark. 

The above apparatus was assembled by Dr. A. 
Romberg, University of Hawaii, for board of en- 
gineers composed of A. R. Kellar, Geo. Collins 
and S. W. Tay. 


500 ONNS NEAO HACE 


— DAY cet. 





evs BeuTTow 


HARD RUVEBER 


TIPE COPPER WIRES 


—SeelTacr LVALCAEL 





Pie cenwracr Peimrs 
PProe [it APAAT 


Wiring Plan. 


COMPACT PORTABLE OUTFIT FOR MEASURING LEVEL OF 
LIQUIDS BY DAY OR NIGHT 


Sketch Showing Contact Points 








JUNE 4, 1921 


PUBLIC WORKS. 


oe - Weekly 
Municipal Journal and Engineer, Inc. 
Publication Office, Floral Park, N. Y. 
Advertising and Editorial Offices at 248 W. 80th St., 


New York, N. Y. 


Subscription Rates 
United States and Possessions, Mexico and Cuba....$3.00 per year 
All other COUntries .....ccccccccccccccccccccccccccccccce $4.00 per year 
Change of Address 
Subscribers are requested to notify us promptly of change of 
address, giving both old and new addresses. 


Telephone (New York): Bryant 9591 
Western office: Monadnock Block, Chicago 


A. PRESCOTT FOLWELL, Editor 
FRANK W. SKINNER, Associate Editor 














CONTENTS 








WORLD’S LONGEST TUNNEL FOR NEW 


YORK’S WATER SUPPLY-—Illustrated .......... 465 
$250,000,000 Public Works Bill .........-..e eee eeeeee 471 
RELATIONS BETWEEN RAINFALL AND RUN- 

BE Soc cava a dice eGo asus taker eae wae ee eeeEes eae ee 472 
Pavement Concrete Injured in Transit .............. 473 
WATER WORKS REPORT AND WHAT THEY 

SHOULD CONTAIN—By R. E. McDonnell ...... 473 

475 


OPERATING A TRUE SIPHON 
WATER-BORNE TYPHOID IN WEST VIRGINIA 476 
Outfit for Measuring the Level of Liquids—Illustrated— 


By GB. We FA ccc cccstvccccssevesosivevetessvecss +78 
Dg gt ene pene 479 
Ineffectively Operated Filtration Plants—Import- 
ance of Run-off Data—Tabulated Data on Rates, 

Finances and Labor 
Municipal Waste of Water .......-.eeeeeseeeeeeeeees 480 
480 


Water Department Uses Machinery 
METER RATES—FINANCES—LABOR—Table.... 481 





Ineffectively Operated Filtration Plants 


How many water purification plants are inef- 
fectively operated by men who “have no adequate 
conception of the operation methods of a modern 
filtration plant, the proper use of the alum, or the 
correct amount of chlorine dosage?” (This is 
quoted from a state health department .report 
that is discussed at length in this issue.) That 
some are, is known. That many more may be, 
is more than probable. 

One of the most important duties of state and 
federal health authorities is the remedying of such 
condition wherever it may exist. A water puri- 
fication plant so operated as to be ineffective is 
worse than useless, for it gives an unwarranted 
sense of security to the consumer, it possibly 
leads to his abandoning the use of a supply that 
‘s actually safer than the one which is supposed 
to be purified but which is not, and a continuous 
use by the consumers through many years, of a 
purified water decreases their partial immunity 
to typhoid and thus renders them more subject 
to the attacks of typhoid bacilli that may reach 
them through ineffective purification than they 
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would be had their systems acquired partial im- 
munity by becoming accustomed to drinking 
water so contaminated. 

If it is important to require the licensing of a 
physician who serves a few hundred patients, how 
much more important is it that the possession of 
specified requirements and the obtaining of a li- 
cense based thereon should be required of those 
who operate water filters and thus control the 
health and lives of an entire community? Such 
regulations should, in our opinion, be enforced by 
the boards of health of all the states of the coun- 
try in every community where filter plants are 


operated, 





Importance of Run-off Data 


Where there is reason to believe that the sup- 
ply of water available from a watershed whose 
use is contemplated is not considerably greater 
than the requirements, more or less definite 
knowledge of the amount of run-off is very im- 
portant for determining whether the yield will 
meet the requirements. In addition, the average 
and especially the maximum yield is frequently a 
matter of vital importance for the designing of 
spillways, flood protection works or other reasons, 

An unusually thorough investigation over a 
large area has been conducted by the Miami Con- 
servancy District in connection with its project 
for controlling the floods of the Miami river and 
its tributaries. The results of this investigation 
have recently been made public, and the general 
conclusions are published elsewhere in this issue. 

While investigations of this kind are of the 
greatest value not only for the purposes for which 
they were made, but also for the general informa- 
tion of hydraulic engineers, it must be understood 
that few of the specific conclusions from the in- 
vestigation of a given watershed are generally 
applicable to other sheds, and even some of the 
more general laws may be modified in an un- 
known way by variations in local conditions. 

The rainfall on two watersheds separated only 
by a single range of mountains may vary greatly, 
and the percentage of run-off likewise vary ; while 
differences in geological structure, in amount of 
cultivation, of swampy land, in slope or other 
topographical features, may cause differences in 
run-off which would not be suspected by those 
who have not made wide study of the subject. 

As an illustration of the different rainfall rates 
that may be found under apparently similar con- 
ditions of location and topography may be men- 
tioned those of the Schoharie: watershed of New 
York’s water supply (referred to in the leading 
article in this issue) and of the Esopus water- 
shed which lies immediately south of it, both be- 
ing portions of the Catskill mountains. In spite 
of this propinquity, however, the average rain- 
fall on the Esopus shed is found to be 56.22 inches 
per year while that on the Schoharie is only 39.48 
inches. Nearly as great a dissimilarity is found 
also in the percentage of run-off on these two 
sheds. Much greater differences are found in the 
far west, where the Cascade range causes such 
heavy precipitation on the westward side that lit- 
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tle moisture is left in the winds that cross the 
range, and the lands to the east receive only a 
percentage of the rainfall found on the western 
slope. 

It is doubtful whether there will ever be a 
science of rainfall and run-off sufficiently com- 
prehensive and exact to permit an accurate esti- 
mate of run-off from any given watershed of 
large extent without obtaining rainfall records 
and making run-off investigations on the shed 
itself. 

It is therefore important that city, state and 
federal authorities systematically collect records 
of rainfall and stream flow on all the areas under 
their control, to be used in future investigations 
and utilizations of watersheds on such area; 
since the value of such data increases as the 
square or some higher power of the length of time 
over which the collection of them has extended. 





Tabulated Data on Rates, Finances and Labor 


In this issue we publish tabulated data from sev- 
eral hundred cities giving information that was 
furnished through the kind co-operation of the su- 
perintendents or other officials of the water works 
of these cities, in reply to questions that seemed to 
us timely. Finances and the labor question are 
troublesome almost everywhere now, and these 
replies tell whether cities have increased their 
rates or in what other way they have met the in- 
creased costs, and to what extent the costs have 
increased. Also they tell how -wages compare 
with those paid before the war. 

Many of these replies are exceedingly interest- 
ing, and we hope later to give articles enlarging 
at length upon the facts so briefly stated. Also 
we expect in a week or two to comment upon the 
data, summarizing them and basing upon them a 
birdseye view of conditions throughout the 
country. 

We believe that they contain the latest, most 
complete and most authoritative collection of facts 
along these lines that have been published during 
the past year. 





Municipal Waste of Water 


Although the water department of Springfield, 
Mass., is not permitted to charge the city for 
water used in municipal service, it has installed 
meters on many of the municipal services, such 
as schools and other public buildings in order to 
bring home to the officials the amount of water 
which it knew was being wasted. In their report 
for 1920 the commissioners say that this “has 
called attention of the city authorities in tangible 
form to the extravagant and unnecessary waste 
of filtered water in many of the municipal build- 
ings and has resulted in large reduction of such 
waste in past years. : 

“Tt is the policy of our inspection division to 
keep those in charge of the different city proper- 
ties informed as to wasteful conditions needing 
attention and to cooperate with them in the mat- 
ter so far as may be possible. 
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“It is believed that the installation of meters 
on all the remaining unmetered municipal serv- 
ices possible to be metered should be continued 
and completed as soon as the necessary funds 
therefor may. be available; and that the munici- 
pality itself, as owner of the water supply and 
as its largest consumer, should at all times set a 
good example to the numerous private consumers 
in the proper conservation of this most important 
necessity.” 

During the year 1920, 93 per cent of the water 
used in schools was believed to be metered and 
about 90 per cent of that used in other public 
buildings, and 73 per cent of that used in public 
parks. Approximately 157 million gallons were 
used in schools, 63 million in other buildings, and 
55 million in parks. It was estimated that over 
96 million gallons were used by the sewer de- 
partment in flushing, although this was not 
metered. 

The estimated value of all the water used for 
municipal purposes was $76,459. 





Appraisal of Water Works Properties 


The Board of Water Commissioners of Spring- 
field, Mass., in 1920 took final action towards se- 
curing an appraisal and classification of the wa- 
ter works plant and property, which action had 
been recommended by a special committee on 
appraisal after several years of study and consid- 
eration. The appraised value was given at $5,- 
385,430, which was adopted as the revised cap- 
ital cost as of December 1, 1919. There were 
also adopted certain rates of depreciation to be 
applied to each of the several classes of struc- 
tures and other property, to be used as a basis 
for future depreciation charges and reserves. 

Of the total value, $415,144 was for land and 
easements, $121,612 for buildings, fixtures and 
grounds, $4,343,517 for structures and equipment 
and $505,157 for intangible assets. 

Depreciation charges are to be deducted an- 
nually from this amount, the decrease for 1920 
amounting to $90,173. 

The rate of depreciation varies with the item to 
which it is applied, from a minimum of 1 per cent 
to a maximum of 25 per cent. One per cent de- 
preciation was charged against reservoirs, canals, 
dams, etc., a sedimentation basin and a stores 
equipment yard. One and one-half per cent was 
charged against most of the buildings owned by 
the department. Two per cent was applied to 
most of the mains; although two large mailtis 
were assigned a 3 per cent rate. Five per cent was 
applied to a stand-pipe, to lighting equipment, 
telephone service and certain other items; 10 per 
cent to a coagulant plant and to shop equipment 
and tools. Fifteen per cent was charged against 
team equipment and 25 per cent against auto 
equipment. 

The commissioners have adopted a form of 
financial statement that is comprehensive but 
not unduly long and that shows all of the essen- 
tial financial dealings and conditions of the de- 
partment. 
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June 6—COUNCIL ON STANDARD- 
— Hollenden Hotel, Cleve- 
jand. 

June 6-10—AMERICAN WATER 
WORKS ASSOCIATION. Annual con- 
vention, Hollenden Hotel, Cleveiand. 
Secretary, J. M. Diven, 153 W. Tist 
st., New York City. 

June 7-10—KENTUCKY STATE 
ROAD ENGINEERS. Annval conven- 
tion. Armory, Louisville, Kentucky. 

June 10 — ROCHESTER ENGI- 
NEERING SOCIETY. Annual meet- 
ing. Election of officers. Rochester 
Engineering Society Rooms 

June 13—AMERICAN FEDERA- 
TION OF LABOR. Albany Hotel, Den- 
ver, Colo. 

June 13-14—CLEVELAND SECTION 
AMERICAN SOCIETY OF MECHAN 
CAL ENGINEERS. Regional meet- 
ing Great Lakes Territory. Hotel 
Statler. 


June 14-16—NATIONAL FIRE PRO.-. 


TECTION ASSOCIATION. Annual 
meeting. San Francisco. 

June 15-17--LEAGUE OF MICHI- 
GAN MUNICIPALITIES. Annual Con- 
vention. Kalamazoo, Mich. 

June 17— PHILADELPHIA SEC- 
TION, AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. Outing at 
Howard McCall Field. 

June 17—INLAND EMPIRE SEC- 
TION. AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. Joint meet- 
ing with engineering societies of 
Spokane. 

June 20—AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS. Salt 
Lake City. 

June 20-24—AMERICAN INSTI- 
TUTE OF CHEMICAL ENGINEERS. 
2 pe semi-annual meeting. Detroit, 

ch. 

June 20-24—AMERICAN SOCIETY 
FOR TESTING MATERIALS. Annual 


meeting. Asbury Park. N. J. 

June 28 — ATLANTA SECTION, 
AMERICAN SOCIETY OF MECHAN- 
JCAT. TH NGTNVERS. Election of of- 
ficers. Georgia School of Technology, 
Atlanta. 

June 28-July 1 — SOCIETY FOR 
THE PROMOTION OF ENGINEER- 
ING EDUCATION, UNIVERSITY OF 
PITTSBURG. Annual convention. 
New Haven Conn 

July 15—NEW ENGLAND ASSOCI- 
ATION OF COMMERCIAL ENGI1- 
NEERS. Annual meeting. Crown 
Hotel, Providence. R. I. 

Ang. 10-12—INTERNATIONAL AS- 
SOCIATION OF STREET CLEANING 
OFFICIALS. Annual conference. Ho- 
tel La Salle, Chicago, [Il 

Sept. 28 (10 days)—NEW YORK 
ELECTRICAL EXPOSITION. Seven- 
a Regiment Armory, New York 

ty. 

Oct. 11-14—INTERNATIONAL AS- 
SOCIATION OF FIRE ENGINEERS. 
Annual Convention, At'anta. Ga. Ho- 
tel Anslev. Secretary, James J. Mul- 
eahey, Municipal Building, Denver, 


Oct. 24-28—AMERICAN SOCIETY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual convention. Southern Hotel, 
Baltimore. Md. Secretary. Charles 
Carroll Brown, Valparaiso. Ind. 

Nov. 14-1I8—AMERICAN PUBLIC 
HATH ASSOCTATTON, Annual 
meeting. New York City. 


ROCHESTER EYVG(VNEERING 
SOCIETY 


At the annual meeting of the Roch- 
ester Section of the American In- 
stitute of Electrical “Engineers in the 
Eastman building. University of Roch- 
ester, May 27. Dr. John R. Murlin, 
head of the Physioldgical Department, 
University of Roeghester. gave a 
talk and demonstratibn on the uses of 
electricity in physiology and medicine. 
Dr. Henry D. Clough demonstrated 
the electro-Cardiograph. 


‘COUNCIL ON STANDARDIZATION 

The Council on Standardization, 
which was established at Montreal in 
1920, will hold a meeting at 4 -p. m., 
June 6, 1921, at The Hollenden, Cleve- 
land, to which all interested in its 
work are invited. It is proposed, ten- 
tatively to work at present through 
a number of regular committees com- 
posed of specialists, who will report 
on important current developments in 
fifteen classified subjects that have 
been carefully selected, namely, 1, Stan- 
dard Methods of Water Analyses; 2, 
Electrolysis; 3, Standard Form of 
Contract; 4, Standards for Satisfac- 
tory Drinking Water; 5, Practical 
Ranges in Load Factors for Purifica- 
tion Plants; 6, Colloidal Chemistry in 
Relation to Water Purification; 7, 
Trade Wastes in Relation to Water 
Supply; 8, Methods and Records of 
Water Waste Control; 9, Testing of 
Water Works Materials and Supplies; 
10, Essential Data for Water Denart- 
ment Records and Renorts; 11, Prac- 
tical Standards of Rules and Regula- 
tions of Relations Between Water 
Works and Consumers; 12, Steps To- 
wards Standardizing Stated Quantities 
for Slides in Meter Schedules; 13, 
Watershed Protection; 14 Pumping 
Station Betterments; 15, Standardiza- 
tion of services. George W. Fuller, 
Chairman; Frank A. Barbour, Edward 
Bartow, George A. Johnson, George C. 
Whipple. 

NATIONAL CONFERENCE ON CITY 
} PLANNING 

The 13th national conference on City 
Planning was held on May 9-11 at 
Pittsburgh, and was attended by some 
200 persons from outside places. Meet- 
ings were held jointly with the Civic 
Club and the Real Estate Board or 
Pittsburgh. 

Zoning in general was discussed by 
Robert H. Whitten and Herbert S. 
Swan, and the proposed zoning ordi- 
nance for Pittsburgh was outlined by 
U. N. Arthur and J. M. Clark. Next 
James D. Hailman described the rec- 
ommendation of his committee for ma- 
jor street plan, and A. S. Tuttle spoke 
on “The Enforcement of a Street 
Plan.” County Planning was discussed 
and advocated by W. Donley. Another 
important matter considered was the 
Distribution of Population, which was 
discussed by J. R. Bibbins and H. M. 
Brinckerhoff, the latter dealing with 
the distribution of the homes of em- 
ployees of the larger industries. There 
were also two papers on River Trans- 
portation, by Maior J. Franklin Bell 
and Kenneth C. Grant. Aerial Trans- 
portation was considered by John I[hl- 
der, and Aerial Photography reported 
on by E. P. Goodrich and Herbert S. 
Swan. The meeting was closed by 
John Nolen, who advocated an official 
planning commission with adequate 
powers and responsibilities. 

Lawson Purdy, of New York. was 
elected president; George B. Ford. 
vice-president, and Flavel Shurtleff, of 
Boston, was re-elected secretary. 
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AMERICAN INSTITUTE OF ELEC- 


TRICAL ENGINEERS 

At the annual business meeting of 
the American Institute of Electrical 
Engineers, held in New York on May 
20, the following officers were elected 
for the administrative year beginning 
August 1: President, William McClel- 
lan; vice-presidents, Walter A. Hall, 
N. W. Storer, William A. DelMar, C. 
G. Adsit, John C. Parker, F. W. 
Springer, H. W. Eales, Robert Sibley, 
O. B. Coldwell and F. R. Ewart; man- 
agers, A. G. Pierce, R. B. Williamson, 
Harlan A Pratt; treasurer, George A. 
Hamilton; and secretary, F. L. Hutch- 
ison. 

DETROIT ENGINEERING SOCIETY 
The Detroit Engineering Society held 

its last meeting of the season on May 

20, when Mr. Galusha and Mr. Clarke, 

of Dwight P. Robinson Co., New York 

City, gave a talk on “A Mine Mouth 

Super-Power Station.”” The meeting 

was held jointly with the Detroit sec- 

tion of the American Society of Me- 
chanical Engineers and the Detroit-Ann 

Arbor section of the American Institute 

of Electrical Engineers. The following 

officers were elected at a recent meet- 

ing of the society: President, M. W. 

Taber; first vice-president, J. R. Mc- 

Coll; second vice-president, A. L. 

Trout; and secretary-treasurer, O. H. 

Dawson. 

CANADIAN GOOD ROADS CON- 

VENTION 

The eighth annual convention of the 
Canadian Good Roads Association was 
held on May 10-12 at Halifax, and was 
attended by nearly 2u0 delegates, repre- 
senting eight of the nine provinces of 
Canada. The most important discus- 
sions centered around the subject of 
federal aid for highways, and a keen 
enthusiasm for better highways resulted 
in suggestions for amendment. Many 
valuable technical papers were pre- 
sented, and an instructive exhibit of 
road making machinery added to the 
interest of the meeting. 

AMERICAN SOCIETY OF SAFETY 

ENGINEERS 

A meeting of the American Society 
of Safety Engineers was held May 
27, at 8 p. m., in the Engineering Socie- 
ties Building, 29 West 39th street, New 
York City. The topic was “Elec- 
trical Hazards and Their Safeguards.” 
Papers were presented on “High 
Tension Electric Generation and 
Transmission,” .illustrated by lantern 
slides, by Messrs. C. O. Van Dannen- 
berg and W. W. Samuels. On “Elec- 
trical Hazards—Terminal Equipment 
of the New York Central Railroad En- 
tering New York City,” by H. S. Bal- 
liet, and on “Small Motor Problems 
and Industrial Control,” by L. E. Smith 
(this paper was illustrated by lantern 
slides). 

NEW YORK SECTION AMERICAN 
SOCIETY OF CIVIL ENGINEERS 
At the annual meeting May 18 an 

address was made by Nelson P. Lewis 

on “What Does the New York Metro- 
politan District Mean?” 

The following officers were elected: 
President, Nelson P. Lewis; secretary, 
J. P. J. Williams; directors, Charles 
Gilman and Joseph J. Yates. 
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ALL STEEL DUMP BODY WITH STANDARD ROCKING FRAME 


ANTHONY DUMPING EQUIPMENT 

The dumping bodies manufactured by 
the Anthony Co. were first designed 
for, and appeared co-incident with, the 
Ford truck. They are now built in dif- 
ferent styles for different construction 
and municipal services. 

The All-steel body is supported near 
the center of gravity on elevated rock- 
ers operating near the rear end of the 
platform of a Ford truck chassis. The 
load is thus balanced, is easily and 
quickly dumped by the operation of a 
lever at the driver’s seat. The stan- 
dard rocking frame provides great in- 
terchangeability for all body types, 
there is no heavy machinery involved, 
and the large dumping angle insures 
THE BROWN PORT-A-BELT 

The Brown Port-a-belt is 
made in 8 standard sizes, in- 
cluding two widths of belt to 
be used for loading and unload- 
ing cars and for loading wag- 
ons and trucks, reclaiming 
piles, delivering into bins and 
for similar purposes It is used 
mounted on a pair of wheels 
for convenient removal from 
place to place or suspended 
from overhead, and can be used 
singly or in series. The belts, 
which are 12 or 16 inches wide, 


instant and clean disposal of the load. 
The bodies are strong and light and 
ean easily be arranged with an adjust- 
able tail gate allowing them to dis- 
charge a load of crushed stone or other 
material continuously as the truck pro- 
ceeds, so as to place a uniform thick- 
ness of top dressing for road construc- 
tion. The bodies can also be provided 
with swinging partitions so that they 
can serve as batch boxes for loading 
the skips of concrete mixers with meas- 
ured cement and aggregate for road 
and pavement work. A special type 
of box has been put on the market for 
handling garbage and is provided with 
a top cover that is raised and the tail- 
gate opened when the body is elevated 
£0 degrees to the dumping angle. 





CONVEYOR LOADING FROM STOCK PILE 


TO WAGON. 








CONVEYOR LOADING FROM CAR TO WAGON 


are run at a speed of 200 feet per 
minute. ‘ They are equipped with either 
high, low or medium flights, according 
to the kind of material handled. They 
are made with lengths end to end of 
the belt, of 14 to 29% feet, and maxi- 
mum height of delivery of 6 to 15 feet. 
The motors of of 1%, 2 or 3 h. p., and 
the approximate weights of the ma- 
chines with motors vary from 1,325 to 
2,410 pounds. The belt is provided 
with sheet steel flaring side guards, 
increasing its capacity and is raised or 
lowered in 35 seconds by an enclosed 
worm gear operated by a crank, 


BLAW FORMS 


Forms for every variety of concrete 
construction are made by the Blaw- 
Knox Company and described in cata- 
log 23. All are made of steel and are 
collapsed mechanically. 

Half round forms are interchange- 
able for arch and invert work and 75 
linear feet are required for maintain- 
ing a uniform progress of 50 feet per 
day. Horseshoe forms are of two 
classes, made either telescopic or non- 
telescopic, for continuous or for al- 
ternate block construction. Full- 
round forms are manufactured in sec- 
tions 5 feet long and made in sizes 
36 inches to 144 inches in diameter. 
Each section is made in four or more 
pieces with joints in a _ horizontal 
plane, one of which is a wedge shape 
key. The forms are absolutely rigid 
and provide for perfect alignment. 

Tunnel forms are made for rail- 
road work where traffic is maintained 
and where traffic is not maintained, for 
waterway tunnels of horseshoe or cir- 
cular shape and for miscellaneous tun- 
nels. All railroad and horseshoe tun- 
nel forms are provided with an in- 
tegral traveling device and the form 
is collapsible but non-telescopic. When 
the form is telescopic a separate 
traveler is used. 

Blaw-Knox tunnel liner plates take 
the place of wood siding, poling 
boards, segmental lining and built- 
up plates in soft ground work to sup- 
port the natural arch of the ground 
while the permanent lining is placed. 
Blaw forms for subways are designed 
to suit the requirements for special 
occasions. The Blaw forms for heavy 
walls are cantilever and gantry type, 
some of which travel on_ integral 
frames. Heavy wall forms are de- 
signed to require few or no tie rods, 
thus promoting economy of construc- 
tion. Special wall forms have been 
designed to eliminate cofferdam con- 
struction for subaqueous work. Forms 
for bridge piers are made with Blaw- 
Knox combination lagging which con- 
sist of 12x 16-inch heavy reinforced 
plates with vertical liners and horizon- 
tal walers, so arranged that they can 
be fastened together permanently to 
form units of any size required. 

Steel centering trusses are provided 
for concrete arches with clearance un- 
derneath for maintaining traffic and 
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for supporting the work over rivers 
and other places where falsework can- 
not readily be built. 

Traveling floor forms are used on 
flat slab floors; beam and girder forms 
on groined arches may be made to al- 
low for as much as 8 to 10 feet varia- 
tion in height. Blaw forms are also 
designed for light walls and founda- 
tions and a complete system has been 
developed for concrete roads and high- 
way and pavement construction for 
curbs and the like. The catalog us 
profusely illustrated with half-tone en- 
gravings of progress pictures showing 
the forms in service on important 
work. 
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and installing them, and of the struc- 
tures made with them. Particularly of 
cofferdams, retaining walls and the 
like. It reflects great credit on the 
Steel Sheet Piling Department which 
produced it, and is of high value as a 
hand-book of sheeting and cofferdam 
construction, giving the principal fea- 
tures of important precedents, illus- 
trated by numerous halftone and line 
engravings that, with the well-prepared 
descriptive text,give data of great value 
to engineers, superintendents and con- 
tractors and architects. It has 160 8x 
10% pages, printed on heavy glazed 
paper with embossed stiff paper covers. 

Among the numerous important 

















SURFACING 30 MILES OF ROAD IN ONE DAY 


. DUPLEX HIGHWAY GRADING 

In road maintenance it. has been 
usual to frequently operate two-blade 
graders, tandem, hauled bv a tractor, 
dressing first one side of the road and 
then the other. Recently, however, an 
innovation has been reported from 
Park county, Wisconsin, where the 
outfit of Commissioner Moore, of 
Janesville, completed thirty miles of 
road maintenance per 10-hour day 
with a pair of Stockland quick lift 
graders with 8-foot blades, hauled side 
by side by a 10-ton Holt tractor. 

The tongues of the graders were 
attached to the rear of the tractor, 
making equal angles with the axis of 
the road and the graders were oper- 
ated in the usual manner by men 
mounted on them and controlling the 
hand wheels that shifted the blades as 
necessary. When the outfit crossed 
bridges too narrow for the graders to 
pass side by side, they were towed 
tandem, using the wire ropes shown 
in the background for tow lines. In 
order to finish the crown of the road 
after the graders had passed, and to 
leave a smooth, even surface from 
shoulder to shoulder, a small drag can 
be hauled behind the graders to cover 
the area between the blades of the 
machines. 


LACKAWANNA SHEET PILES 

Bulletin 109 of the Lackawanna Steel 
Co. is much more than an ordinary cat- 
alog; it is a well-conceived, admirably 
prepared and suitably executed mono- 
graph, covering the state of the art of 
steel sheet piline : showing the principal 
“ualities and characteristics of inter- 
locking steel piles, giving ample illus- 
trations of the methods of handling 


works described where steel sheet piles 
were used are the Tunkhannok viaduct, 
the 46th Street pier, New York, the 
Blackrock shiplock, Buffalo, the cof- 
ferdam for the raising of the battleship 
Maine, installations for the New York 
State barge canal and for the United 
States government, besides a great num- 
ber of bridge piers, foundations, retain- 
ing walls and other difficult and im- 
portant structures. Devices for han- 
dling, assembling, driving, pulling and 
straightening, methods of driving and 
bracing, and many other practical fea- 
tures are very clearly presented. 

The different sizes, weights, and 
styles of the Lackawanna steel sheet 
piles are listed and their essential fea- 
tures and uses are described, tables of 
their properties are given, concrete pro- 
tected steel sheeting is described and 
illustrated and tests of the interlock are 
illustrated. ; 


BARBER-BREEN SNOW LOADER 


A circular issued by the Barber- 
Green Company, Aurora, IIl., describes 


491 


the successful use of a portable elec- 
trically driven snow loader operated on 
the belt conveyor plan in Chicago with 
an efficiency of about 3 yards per min- 
ute. Photographs, diagrams, specifi- 
cations are given. 

AUTOMATIC LOWERING JACK 

The Duff Manufacturing Co. is dis- 
tributing its new bulletin, No. 308, 
which ‘illustrates and describes their 
line of automatic lowering jacks. This 
type of jack, which is made in a wide 
variety of heights, is widely used by 
contractors for raising loads of any 
kind where a lifting capacity of 25 tons 
or less is required. 


ROAD SUPPLY AND METAL CO. 
This company supplies wire bar-ties 
for connecting reinforcement steel 
rods together and.also furnishes tying 
tools with which one man can make 
a tie in two seconds. By the use of 
the specially prepared ties which have 
loops at each end, and are sold by the 
1,000, it is claimed that a great econ- 
omy of time and labor is effected. 


ROOT SPRING SCRAPERS 

Spring scrapers manufactured by the 
Root Spring Scraper Company are pat- 
ented machines that have been thor- 
oughly tested and have seen severe serv- 
ice on all kinds of dirt roads. They 
are designed for rapid operation and 
will handle gravel at a speed of 10 to 
15 miles per hour and snow at a speed 
of 35 miles per hour, doing better 
work the faster they go, and throwing 
the snow so far away as to prevent 
the formation of windrows. 

The scraper lias a 10-foot blade of 
high carbon spring steel, witha 2x1% 
inch oil tempered cutting edge which 
can be reversed, doubling its life. The 
scraper is mounted on heavy springs to 
resist the stress of high speed and is 
set at an angle of 45 degrees and oper- 
ated by a double ratchet wheel and 
chain. When the scraper is out of 
commission the truck can be used for 
any other purpose. It is claimed that 
the scraper will cover six times the sur- 
face of any machine now in use for 
smoothing city streets. 

The same company manufactures 
also a_ self-sharpening scarifier with 
long teeth projecting at both ends so 
that it can be used either side up and 
can also be hauled by attachment to 
any side or corner. It is hooked to 
the rear of a truck and loosens the 
road surface so that the gravel can be 
leveled into the holes. 





NASH QUAD, GOVERNMENT TYPE ROOT SPRING SCRAPER 
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WAUGHOISTS 

Waughoists, manufactured by the 
Denver Rock Drill Manufacturing Co., 
consist essentially of a small enclosed 
rotary engine geared to the shaft of the 
hoisting drum and forming a very 
light, compact and efficient portable 
hoist that can be attached to a girder, 
column, derrick mast, gantry, wall 
bracket or any other convenient sup- 
port and is recommended for rapid 
light service and efficiency for all sorts 
of construction and industrial work 
where compressed air is available. 

The principal parts of the hoist are 
the motor, the engine, motor housing, 
distributor, cylinder blocks, spider shaft 
and piston, The whole engine revolves 
in the motor housing where an air tight 
casing protects the engine and serves 
with an oil reservoir. As the engine is 
perfectly balanced there is no vibration 
and it can be instantly reversed by sim- 
ply pushing the control lever to the 
opposite position. It has the splash 





PORTABLE HOIST FOR LIGHT SERVICE 


system automatic lubrication and is op- 
erated at high speed geared down 27.5 
times for most efficient service. The 
horsepower is unusually great in pro- 
portion to the size and weight of the 
hoist. It has a brake horsepower of 5 
at 100 pounds air pressure, and a ca- 
pacity of 500 to 2,000 pounds hoisted 
vertically at the rate of 68 to 148 feet 
per minute. The drum has capacity for 
1,000 feet of %-inch rope or 225 of 
%-inch rope. It is supplied with 14%4- 
inch air hose; its dimensions are 24% 
x19%x17% inches, and its weight 
is 335 pounds. 

LADDER TYPE STANDARD EX- 

CAVATOR 

This machine described in bulletin 
4-X of the Pawling & Harnischefeger 
Co., is suited for heavier and deeper 
work than that of the wheel type ma- 
chine and is recommended for depths 
to 20 feet. It has a well braced steel 
car body, mounted on caterpillar trac- 
tion and equipped with a four cylinder 
vertical motor of the tractor type de- 
signed for continuous service and burn- 
ing either gasoline, kerosene or distil- 
late. The motor is gear connected to 
the machinery and is cooled by a water 
radiator. The main clutch is of the 
friction type and adjustable for heavy 
or light work or to overload or exces- 
sive shock. The double boom is of the 
box girder type with cast steel buckets 
having tool steel teeth. Corduroy: trac- 
tors are driven by chains and easily dis- 
mantled for repairs. The belt conveyor 
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is chain driven and delivers earth to 
either side of the machine. Its bear- 
ings exclude dirt and are lubricated by 
independent grease cups. 

The standard depth of.cuts are 8, 10, 
12 and 22 feet. The width cut varies 
from 51 to 76 inches with the different 
machines. Six speeds are provided on 
all machines and vary from about % 
to 3% feet per minute. 

One of these machines averaged 500 
feet per day of trench 9 feet deep and 
27 inches wide. It made a record of 
800 feet of this trench in one day, at 
a total cost of $7 for labor, $1.80 for 
fuel and 50 cents for lubrication. 


INDUSTRIAL NOTES 











The Post Tractor Company, of 
Cleveland, Ohio, and the Whitney 
Tractor Co., of Upper Sandusky, Ohio, 
have consolidated as the Post-Whitney 
Company, of Cleveland. 


The Austin-Western Road Machin- 
ery Co., of Chicago, is now located at 
400 North Michigan avenue. 


The third annual convention of the 
National Lime Association will be held 
at Hotel Commodore, New York City, 
June 15, 16,17. A number of technical, 
industrial and commercial papers will 
be presented, including one on “Prob- 
lems to be considered in changing a 
quarry from hand method to steam 
shovel method,” by Irving Warner, and 
one on “Wet mixed lime mortar,” by 
W. C. Hay. A discussion will also be 
held on “Is the Central Mixing Plant 
the Next Step in Handling Lime and 
Concrete Mortars?” Exhibits will be 
made by the National Association and 
by the Eastern Bureau and there will 
be lunches and an evening banquet, 
with speeches, music and _ entertain- 
ment. 


A 5-ton Federal truck in one day re- 
cently hauled a boiler to an elevation 
of 5,000 feet in the Sierra Nevada 
mountains under conditions that would 
have required a 28-mule team for three 
days. In some places there were 20 
per cent up-grades and dangerous 
sharp turns and it was sometimes nec- 
essary on steep down grades to cut 
down and drag behind a good size 
tree for an additional brake. 


The New Jersey State Highway De- 
partment announces the removal of its 
Northern Division Construction Office, 
Roy Mullins, Division Construction En- 
gineer, from 790 Broad street, Newark, 
to 402 Broad street, Newark. The 
Bridge Division Office will remain at 
790 Broad street. 

H. M. Davison was from 1903 to 
1919 with the Hayward Company, man- 
ufacturers of orange peel, clam-shell, 
electric motor clam-shell and drag 
scraper buckets, and for two years 
just past was general sales manager 
for the Ohio Locomotive Crane Co. 
He has again become associated with 
the Hayward Company and will here- 
after be connected with the manage- 
ment of that company. Among other 
duties he will have the general man- 
agement of sales. 
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Sanborn, J. F., consulting civil en- 
gineer, announces the removal of his 
office to 50 Church street, New York 
City. 

Sarr, Frederick, has been appointed 
first deputy highway commissioner, 
New York State Highwav Department, 
and Hotchkiss, H. G., has been ap- 
pointed second deputy commissioner. 

Kimball, S. Dexter, dean of the Col- 
lege of Engineering of Cornell Univer- 
sity has been nominated president of 
the American Society of Mechanical 
Engineers. 

Victor T. Goggin, recently New Eng- 
land sales manager of Fred T. Ley & 
Co., Inc., of Springfield, Boston and 
New York, has severed his connec- 
tion with that concern to associate 
himself as contracting engineer with 
Dwight P. Robinson & Company, In- 
corporated, of New York, Chicago, 
Dallas, Youngstown, Los Angeles and 
Montreal. 

Long, Bayard A., has been ap- 
pointed sanitary engineer of John- 
stown, Pa., to succeed H. J. Baum, who 
resigned. 

Loewenstein, Jacob, for 18 years 
with the American Bridge Company, is 
now engaged as consulting engineer, 
specializing in the purchasing of steel 
fer buildings, bridges and other struc- 
tures. His offices are in the Equitable 
Trust building, New York City. 

McKee, Wood, of Paterson, N. J., 
formerly state senator, has been reap- 
pointed to the North Jersey District 
Water Supply Commission by Governor 
Edwards, of New Jersey. 

Daley, Patrick A., who for 39 years 
has been in the employ of the Water 
Division of Beverly, Mass., completed 
this service on April 18. 

Herbert, H. D., has been elected bor- 
ough manager of Carlisle, Pa. 

Kaines, John, has been appointed su- 
perintendent of highways of the Onon- 
daga Indian Reservation by the New 
York State Highway Department. 

Wright, George C., for eleven years 
with the Monroe County, N. Y., engi- 
neer’s office and since 1914 deputy coun- 
ty superintendent of highways, has 
been appointed county superintendent 
of highways of Monroe county, N. Y. 

Crowley, William T., has been ap- 
pointed city engineer of Lock Haven, 
Fa. 
Anschutz, H. E., formerly with the 
Georgia Highway Department, has been 
appointed engineer of the city planning 
commission of /.tlanta, Ga. 

Hunt, E. G., has been appointed city 
engineer of Aberdeen, Wash. 

Greene, Major-Gen. Francis V., po- 
lice commissioner of New York in 1903 
and from 1904 to 1915 president of the 
Niagara, Lockport & Ontario Power 
Co., died on May 15 in New York City. 
TUNNEL ENGINEERS APPOINTED 

The New Jersey Interstate Bridge 
and TunneJ Commission has appointed 
George W. Wells, St. John Clark and 
Col. George L. Watson engineers for 
the vehicular tunnel under the North 
river, from the Borough of Manhattan, 
New York, to Hoboken, N. J 
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